Tl— 19714 
1 of 7 




102 

S 



SAMPLING 

A/D 
CONVERTOR 



104 



NOISE 
SUPPRESSION 



TRANSMIT/ 
STORAGE 

~~ 7 

108 



SYNTHESIS 

? 
110 



106 

/ 



ANALYSIS -i 



DAC 
112 



FIG. 1 a 



100 





150 



SAMPLING 

A/D 
CONVERTOR 




NOISE 




RECOGNITION 




SUPPRESSION 




ANALYSIS 



OUTPUT 



FIG. 1 b 



SPEECH 
SAMPLE - 
STREAM 




200 







NOISE 


IFFT 




SUPPRESSED 






FRAME BUFFER 


S 


S 


210 


212 



FIG. 2 



Tl— 19714- 
2 of 7 



WINDOWED 
INPUT 
FRAME 










PRECEDING 
FRAME 
NOISE 




y(j) 












N 0 (w) 




f 








W*IYI 2 (w) 




f 


FFT 


Y(w) ( 


SMOOTH 


UPDATE 






NOISE 




Y(w) 






W*IYI 2 (w) 




N(w) 


1 








r 






r 


i 




H(w) 


CLAMP 


^ 2N(w) 


INCREASE 










NOISE 



S (w) 



F/G. 3 



S (w) 



FILTER 
PARAMETERS; 
CLAMP AND 
[SMOOTH] 




PRECEDING 
FRAME 
NOISE 



P N '(w) 




UPDATE 
NOISE 




— ► 


UPDATE 

9 


En 



FIG. 4 



Tl— 19714 
3 of 7 



ITERATION 






LPC 




LSF n 











Y(w) 



DFT 




H(w) 



P s (w) 



CLAMP 



IFFT 



DISTANCE 



LSF: 



di 



NOISE FREE 
LSF S 



LSFc 



LPC 



Pn(») 



FIG. 5 



LSF; 



C0DEB00K 




OUT 



ENERGY 
MEASURE 



y(j) 



FIG. 6 



SCALE 








cy(j) 


FFT, H(w), 
IFFT ; 





T 

OUT 



INVERSE 




SCALE 





WINDOWED 
INPUT 
FRAME 



y(j) 



Tl— 19714 
4 of 7 





FIG. 8 



Tl— 19714 
5 of 7 



900 



906- 
904- 



IN- 



FFT 

7 

902 



Py 



CONVOLVER 



MAGNITUDE 
SQUARER 



ttt-t 



CONTROLLER 

7 

930 



910 

_z_ 

ALU 



ALU 



CLAMPER 



MULTIPLIER 

— 





BUFFER 




► 

P N 




^912 




^-914 






IFFT 





-908 



920 

FIG. 9 a 



V 

922 



OUT 



950 



IN- 



906- 

904- 
FFT 



902 



CONVOLVER 



MAGNITUDE 
SQUARER 



912- 



FILTER 

7T 



956 YP 



ttt-t 



CONTROLLER 

— 7 

930 



910 
ALU 



ALU 



CLAMPER 



N 



FILTER 



NP 



954 



MULTIPLIER 



920 

FIG. 9 b 




-960 



IFFT 



OUT 



922 



TI-19714 
6 of 7 



LOG P Y (w)/P N (w) 



0 5dB 10dB 
0-1 1 ' — 



LOG H(w) 





IN- 



FIG. 1 3 



1302 

s 

FRAME ENERGY MEASURER 



SCALER 



1304 



FILTER 



1306 



1300 



INVERSE SCALER 

— s — 

1308 



OUT 



Tl— 19714 
7 of 7 



1106- 



1104- 



IN- 



1100 



1110 



'N 



LPC 
COEFFICIENT 
ANALYZER 



1108 



r(j) 



AUTO 
CORRELATOR 



FFT 



1102 



ALU 



P Y (w) 



ALU 



ALU 



ttt-t 



CONTROLLER 

7 

1130 



T 

1116 



Hi(w) 



CLAMPER 



H 2 (w) 



MULTIPLIER 



1120 



FIG. 1 1 



NOISE 
BUFFER 



'N 



ALU 



•1118 





IFFT 





•1112 



•1114 



OUT 



1122 



1208 



LPC- 
TO- 
LSF 



1206 



1210 
LSFj -A 



ALU 



LSF C 



LPC 



CODEBOOK 
OF LSF S 



r( ) 



AUTO 
CORRELATOR 



IN- 



FFT 

7~ 
1202 



1212 



-1204 
Y(w) 



LSF- 
TO- 
LPC 

~r 

1214 



1224 



1200 



ttt-t 



0: 



1216 



ALU 



PS 



ALU 



CLAMPER 



MULTIPLIER 



CONTROLLER 



1240 



V 

1230 



1220 



NOISE BUFFER 



'N 



J N 



ALU 

"V 

1222 



1226 



IFFT 



1232 

FIG. 1 2 



ITERATION 
COUNTER 

— V~ 

1234 



